Molecular aspects of renal tubular handling and regulation of inorganic sulfate.
The renal proximal tubular reabsorption of sulfate plays an important role in the maintenance of sulfate homeostasis. Two different renal sulfate transport systems have been identified and characterized at the molecular level in the past few years: NaSi-1 and Sat-1. NaSi-1 belongs to a Na(+)-coupled transporter family comprising the Na(+)-dicarboxylate transporters and the recently characterized SUT1 sulfate transporter. NaSi-1 is a Na(+)-sulfate cotransporter located exclusively in the brush border membrane of renal proximal tubular and ileal cells. Recently, NaSi-1 was shown to be regulated at the protein and mRNA level by a number of factors, such as vitamin D, dietary sulfate, glucocorticoids and thyroid hormones, which are known to modulate sulfate reabsorption in vivo. The second member of renal sulfate transporters, denoted Sat-1, belongs to a family of Na+-independent sulfate transporter family comprising the DTDST, DRA and PDS genes. Sat-1 is a sulfate/bicarbonate-oxalate exchanger located at the basolateral membrane of proximal tubular epithelial cells and canalicular surface of hepatic cells. Contrary to NaSi-1, no physiological factor has been found to date to regulate Sat-1 gene expression. Both NaSi-1 and Sat-1 transporter activities are implicated in pathophysiological states such as heavy metal intoxication and chronic renal failure. This review focuses on recent developments in the molecular characterization of NaSi-1 and Sat-1 and the mechanisms involved in their regulation.